HER2 status in lung adenocarcinoma: a comparison of immunohistochemistry, fluorescence in situ hybridization (FISH), dual-ISH, and gene mutations.
While novel anti-human epidermal growth factor receptor 2 (HER2) agents have recently been developed, no definite criteria have been proposed as indications for the use of these agents in patients with lung cancer. Here, we tested HER2 alterations by using four methods and explored the concordance of these methods to improve our understanding of the accuracy of HER2 testing methods. We analyzed HER2 protein expression by immunohistochemistry (IHC) and HER2 amplification by fluorescence in situ hybridization (FISH) and dual in situ hybridization (DISH) by using a tissue microarray comprising lung adenocarcinoma specimens from 243 consecutive patients. The presence of mutations in the EGFR, KRAS, and HER2 genes were also determined. Positive IHC (score 3+) was observed in six cases (2.5%). Amplification of HER2 was observed in five cases (2.1%) by FISH and in nine cases (3.7%) by DISH. HER2 expression by IHC and gene amplification by FISH were significantly associated (P<0.001). The overall concordance between FISH and DISH by amplification status was 96.7% (P<0.001). One hundred nine tumors (49.9%) had EGFR mutations, 25 (11.2%) had KRAS mutations, and six (2.7%) had HER2 mutations. All of these mutations were mutually exclusive. Cases having HER2 mutations were positively correlated with cases having HER2 amplification (P<0.001). Two of six cases with HER2 mutations showed amplifications by FISH and DISH tests. HER2 protein overexpression, gene amplification, and gene mutations appeared to be uncommon in lung adenocarcinoma. Cases with HER2 mutations tended to show HER2 gene amplification. The results indicated that HER2 gene amplification and mutations should be tested to determine whether patients are eligible for administration of new anti-HER2 agents. In addition, DISH was better than FISH for detection of cases with HER2 amplification.